The moderating effect of gender on the relationship between type D personality and experiencing anxiety after ICD implantation by Pex, C.A.J.M.
 .000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000078444444-   
C.A.J.M. Pex 
S1022555 
Master Thesis Clinical Psychology  
Supervisor: J.M. Conijn 
Institute of Psychology 
University of Leiden 
July 2014 
 
 
The moderating effect of gender on the relationship 
between type D personality and experiencing anxiety after 
ICD implantation. 
 
 
 
 
 
 
 
 2 
 
Abstract 
Background: Previous research showed that having a type-D personality was associated with 
experiencing anxiety in cardiac patients. Pedersen et al., (2004) found that cardiac patients 
with a type-D personality experience more anxiety after ICD implantation then patients 
without a type-D personality. The first aim of the present study is to replicate these previous 
findings. The second aim of this study is to see if gender moderates the effect of type-D 
personality on patients’ anxiety. Method: The study sample consisted of 434 ICD patients 
(341 men and 93 women) with age ranging from 17 to 81 years old with a mean age of 56.94 
years (SD= 13.93). They completed the DS-14 to asses type-D personality and the STAI-state 
to measure state anxiety. We used data collected at the third measurement occasion, 3 months 
after ICD implantation. Results: ANOVA tests of between-subjects effects show a significant 
main effect of  type-D personality on state anxiety, R² = 0.15. ICD patients with a type-D 
personality  experience significantly more state anxiety than patients without a type-D 
personality 3 months after ICD implantation. We looked at the interaction effect between the 
DS14 and gender on state anxiety. Analyses showed no significant effect. Gender does not 
moderate the effect of type-D personality on state anxiety. Discussion: Future research should 
look further into the relation between type-D personality and anxiety. Anxiety treatments 
could be more focused on patients with a type-D personality. In this way anxiety could be 
reduced and further health problems might be diminished.  
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Introduction  
One of the main causes of death in the Netherlands is cardiovascular disease. In a few 
cardiovascular diseases, such as unpredictable and life threatening arrhythmias, an 
implantable cardioverter defibrillator (ICD) can be lifesaving. The ICD is an internal 
electrical impulse generator that is implanted in patients who are at risk of sudden cardiac 
death. It detects cardiac arrhythmia and corrects it by delivering a brief electrical impulse to 
the heart (Van den Broek, Versteeg, Erdman & Pedersen, 2011). The Netherlands have a list 
of 35.000 people wearing an ICD in 2013 with approximately 4500 people being added to this 
list every year (Bots, Van Dis, Koopman, Vaartjes & Visseren, 2013).  
Although the ICD has a lot of medical benefits, living with an ICD may cause stress and 
anxiety because patients do not know when to expect a shock. This shock can be very painful 
and it might be very embarrassing for the patient to experience this shock in public. 
The ICD feels like a safety net that will catch patients if they fall, but it can also have an 
effect on psychological wellbeing and quality of life (Pedersen, Van Domburg, Theuns, 
Jordaens & Erdman, 2004). Patients might experience a lot of anxiety due to this ICD.  
It is important to look further into factors that may increase the amount of this anxiety 
patients experience because anxiety is associated with impaired health status. Furthermore it 
almost doubles the risk of reinfarction over 5 years and it triples the risk of all-cause mortality 
following heart illness (Januzzi, Stern, Pasternak, & DeSanctis., 2000).  Previous research 
predominantly focused on the effect of mood and affective disorders on the onset and 
progression of cardiovascular disease (Spindler, Kruse, Zwisler & Pedersen, 2009). Currently 
there is more interest in more chronic psychological factors such as type D personality that 
may relate to anxiety in cardiac patients (Spindler et al., 2009b).  
 
Type D personality  
People with a type D personality, also called the distressed personality, have a high 
score on negative affectivity (NA) and social inhibition (SI) (Denollet, 2005). NA describes 
the tendency to experience increased negative distress across time and situation. SI describes 
the avoidance of a situation or a social interaction because of the possibility of others 
disapproving their feelings and expressions (Pedersen & Denollet, 2003). Type D personality 
has been associated with emotional difficulties such as anxiety and it plays a role in the 
amount of anxiety someone might experience (Spindler et al., 2009b). People with a type D 
personality tend to worry and take a gloomy view of life. They also tend to feel unhappy and 
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tense and are less likely to experience positive mood states (Pedersen & Denollet, 2003). 
Denollet (2005) looked at the prevalence of type D personality among heart patients. His 
study sample included 3678 subject from the general population and from cardiac and primary 
health care. Of all subjects, 28% was classified with a Type D personality (25% men vs. 31% 
women). A type D personality was more prevalent in coronary patients (28%) and 
hypertension patients (53%) compared with subjects from the general population. A study 
done by Svansdottir et al., (2012) looked into the relation between type D personality and 
heart problems in a sample of heart patients. They examined whether type D was associated 
with coronary artery disease (CAD) risk factors, estimated risk of developing CAD, and 
previous cardiac events. They found that type D personality was associated with a higher 
estimated risk of developing CAD and a marked increase in the incidence of previous cardiac 
events. Beutel et al., (2011) also looked at the prevalence of type D personality in a random 
sample of 5000 participants with age ranging from 35 to 74 years enrolled in the Gutenberg 
Health Study. The prevalence of type D personality was 22.2%. Type D personality was 
independently associated with coronary heart disease.  
 
Type D personality and anxiety  
There has been a lot of research about Type D personality and anxiety. In this section 
we will discuss the most important research. Some research is done among ICD or cardiac 
patients whereas other research is done in a sample of healthy individuals. They all had the 
same kind of findings: there is a definite relationship between having a Type D personality 
and experiencing anxiety. We will discuss them in a chronological order.  
Pedersen et al., (2004) studied the relationship between type D personality and 
anxiety. Participants for this study were 182 ICD patients and 144 partners. Pedersen et al., 
(2004) found that patients with a type D personality (30 out of 46 patients, 65,2 %) were more 
likely to suffer from symptoms of anxiety than their non- type D counterparts (25 out of 135 
patients, 18,5%). Type D personality was an independent determinant of symptoms of 
anxiety. Numerous other studies also found a relationship between type D personality and 
experiencing anxiety in cardiac patients. 
Another study done by Pedersen, Theuns, Erdman and Jordaens (2008) examined the 
impact of clustering of device related concerns and Type D personality on anxiety and 
depressive symptoms. They did this during a 6 month period and looked at the clinical 
relevance of shocks, ICD concerns and Type D personality. 176 ICD patients completed 
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questionnaires and were split up into 4 groups: 1. No ICD concerns nor Type D, 2. ICD 
concerns only, 3. Type D personality only and 4. Clustering ICD concerns and Type D 
personality. They found that ICD patients in the clustering group had the highest levels of 
anxiety. Shocks also influenced the outcome but this impact was smaller compared to ICD 
concerns and Type D personality. 
A study done by Spindler, Pedersern, Serruys, Erdman and Domburg (2007) found 
that type D personality predicts chronic anxiety after coronary intervention. For this study 
they used 167 heart patients who had a coronary intervention and who were anxious 6 months 
after their intervention. Patients completed the Hospital Anxiety and Depression scale at 6 and 
12 months and the Type-D scale (DS-14) 6 months after the intervention. Of the 167 patients, 
108 were still feeling anxiety 12 months after the intervention. A significant predictor of 
chronic anxiety turned out to be having a Type-D personality.  
Spindler et al., (2009b) investigated the impact of Type D personality on symptoms of 
anxiety and depression in heart patients. They found that Type D personality was associated 
with a 4- to 6-fold risk of anxiety and depression adjusting for demographic and clinical risk 
factors. 
Howard and Hughes (2012) found that NA and SI (the two traits of type D 
personality) both significantly predicted anxiety in the general population. 
Starrenburg et al., (2012) examined associations between previous anxiety and 
depression, type D personality, anxiety or depressive symptoms and health status in ICD 
patients before ICD implementation. Participants for this study were 278 ICD patients (83% 
men). They completed questionnaires for anxiety, depression, health status and Type D 
personality. They found that type D personality was a dominant correlate of earlier depressive 
disorder and anxiety. Type D personality, age and gender were associated with anxiety 
symptoms at baseline. Starrenburg et al., (2012) even found that, 1 month prior to ICD 
implementation, Type D personality was independently associated with anxiety.   
A study done by Svansdottir et al., (2013) examined Type D as a potential marker of 
emotional distress in young healthy individuals. The sample consisted of 498 individuals (393 
women, 79%) from the University of Iceland. The DS-14 was used to measure Type D 
personality and the Hospital Anxiety Depression Scale (HADS) was used to measure 
emotional distress. They found that individuals with a Type D personality were more likely to 
experience higher perceived stress. They were more likely to experience anxiety, depression 
and stress.  
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The final study we will discuss is the study done by Kupper and Denollet (2013). They looked 
further into the effect of a type D personality on social anxiety and general anxiety. The aim 
of this study was to look at the association between Type D personality and social and general 
anxiety in a large sample from the general population. Social anxiety was described as 
excessive fear of inadequate performance of social interaction, leading to great distress in 
social situations or even complete avoidance of social contact. The study sample consisted of 
2475 adults from the general Dutch population. They had an equal amount of men and women 
and age differed between 20 and 80 years old. They found that in de general population, Type 
D personality was significantly associated with social anxiety. Participants with a Type D 
personality were six to eight times more likely to report relevant levels of general anxiety. 
They also had a seven to nine fold increased risk of scoring in the highest quartile of social 
interaction anxiety and social phobia.          
 All of these studies show a specific relationship between having a Type D personality 
and experiencing more anxiety. In this present study we will predominantly focus on one 
specific study. The first goal of this study is to replicate findings from the Pedersen (2004) 
study with a larger sample of patients.  
 
Gender differences  
Studies indicate not only personality may play a role in experiencing anxiety. Moser et 
al (2003) investigated whether there are gender differences in anxiety in a diverse 
international sample of heart patients. They found that, across a variety of cultures, women 
have higher anxiety than men after coronary heart disease. 
Another study done by Spindler et al., (2009a) found that in a sample of ICD patients women 
were at a greater risk of increased anxiety and were more likely to experience anxiety 
compared to men. The study consisted of 535 ICD patients which were compared on gender, 
anxiety, depression, health related quality of life, ICD concerns and ICD acceptance. 81,9 % 
of the patients was male. The results showed that high amounts of anxiety and ICD concerns 
were more prevalent in women.  Gender differences in experiencing anxiety may be caused 
by differences in the way of dealing with stressful situations and pain sensitivity (Habibovic 
et al., 2011). According to these findings by Spindler et al., (2009a) and Moser et al., (2003) it 
would make sense to expect that women experience more anxiety after ICD implementation 
then men. However, studies with ICD patients have shown mixed findings. The study done by 
Spindler et al., (2009a) found significant differences in gender as did Moser et al., (2003). 
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However, a study done by Habibovic et al., (2011) did not find any significant results in 
studying gender differences.  They used a sample of 718 ICD patients of which 81% were 
men. They investigated gender differences in anxiety and quality of life (QoL). Patients had to 
fill in questionnaires at baseline and 12 months after ICD implantation. After repeated 
measures no differences were found between men and women in experiencing anxiety. These 
studies are predominantly done among ICD patients. However, they did not account for 
personality differences in gender.   
 
Gender and Type D personality 
Studies also show gender differences in the prevalence of Type D personality. Condén, 
Leppert, Ekselius and Åslund (2013) studied the prevalence of type D personality in 5012 
Swedish adolescents between the age of 15 and 18. There was a difference depending on sex, 
where 10.4% among boys and 14.6% among girls was defined as Type D personality. 
Regarding the 2 subscales of the DS-14, 457 (18,3%) of the boys and 870 (35%) of the girls 
had a score above the cut-off value of 10 points on the NA subscale, and 537 (21.5%) of the 
boys and 591 (23.8%) of the girls had a score above the cut-off value of 10 points on the SI 
subscale (Condén et al., 2013). Kupper et al (2013) also found a gender difference in type D 
prevalence in a sample of heart patients in Eastern Europe. 41% of women versus 32% of men 
was classified as type D. However, a study done by Williams et al, (2008) on a sample of 
1012 healthy young adults found no effect of gender on type D personality. We can conclude 
there are mixed findings about gender differences in the prevalence of type D personality 
But is there a relationship between gender, type D and experiencing anxiety? We did 
not find anything about this in the literature. Only one study made us think there might be 
such a relationship. Williams, O’Carroll and O’Connor (2009) did a study to investigate the 
relationship between type D personality and cardiovascular reactivity to experimentally 
induced stress and they tested the influence of type D on subjective feelings of stress on 84 
healthy young adults (50% males). They found that type D males exhibited significantly 
higher cardiac output during the stressor phase compared to non-type D males. There was no 
such relationship between type D personality and cardiac output in females. They also found 
that type D individuals experienced significantly higher feelings of subjective stress compared 
to non-type D individuals. There were no gender differences found in this subjective stress. 
This study shows us there is a relation between type D personality and experiencing stress in 
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men. Gender could have a moderating effect.  However, to the best of our knowledge no one 
ever studied the relationship between type D personality, gender and anxiety before.  
 
Research question  
In the present study we would like to look further into type D personality as a predictor of 
anxiety and into the effect gender has in this relationship. This is important because anxiety 
could have a damaging effect on quality of life and it increases the risk of heart diseases 
(Januzzi et al., 2000). The first goal of this study is to replicate findings from the Pedersen 
(2004) study. Therefore the first question we investigate is: 
- Do ICD patients with a type D personality experience more anxiety than ICD patients 
without a type D personality?  
Our hypothesis is that ICD patients with a type D personality will experience more anxiety 
than ICD patients without a type D personality. 
As stated before, some findings indicate that not only personality plays a role in 
experiencing anxiety but gender also is a factor that has to be included. Studies also showed 
significant gender differences in the prevalence of type D personality. The study done by 
Williams et al (2009) shows us a possible relationship between gender, type D personality and 
subjective stress. In the present study we investigate if gender moderates the relationship 
between type D personality and anxiety. To the best of our knowledge this has never been 
studied before. The second question we investigate in this study is: Does gender moderate the 
effect of type D personality on ICD patients’ anxiety? 
This is important because if women with a type D personality really experience more 
anxiety than men with a type D personality, women should be closely monitored. The 
moderating effect of gender might also give us more insight into explanations for the relation 
between type D personality and anxiety. Because we did not find anything about the effect 
gender has on the relationship between type D personality and anxiety in the literature we do 
not have any expectations. The question is studied explorative. 
 
 
 
 
 
 
 9 
 
Method 
Participants 
Participants were patients with an ICD which was implanted at the Erasmus Medical 
Center in Rotterdam between August 2003 and March 2010. They met several inclusion 
criteria. Patients on the waiting list for heart transplantation, having a life expectancy of less 
than a year, or having a history of psychiatric illness other than affective anxiety disorders, 
were excluded. Participants having insufﬁcient knowledge of the Dutch language were also 
excluded. The study sample consisted of 434 patients (341 men and 93 women) with age 
ranging from 17 to 81 years old with a mean age of 56.94 years (SD= 13.93). Participants 
completed a booklet containing Dutch versions of several self-report scales and demographic 
questions on ﬁve measurement occasions: 1 day before ICD implantation and 10 days, 3 
months, 6 months, and 1 year after ICD implantation. Type D personality was only measured 
at baseline. Participants signed informed consent. All study procedures were conducted in 
agreement with the Helsinki Declaration.  
 
Instruments    
           For this study we used the STAI to measure state anxiety and the DS-14 to assess type 
D personality. These are both self-report questionnaires.      
 The STAI (State-Trait Anxiety Inventory) (Spielberger et al., 1983) consists of two 
20-item subscales, one of which measures state anxiety and the other trait anxiety. In the 
present study we will only use the state anxiety subscale because it refers to a temporary 
condition in response to some perceived threat. We will use the Dutch version translated by 
Van der Ploeg, Defares and Spielberger (1980).  Respondents rated 4-point rating scales that 
were scored from 1 (not at all) through 4 (very much) for the STAI-State. The STAI subscales 
are balanced; that is, half of the items are positively worded and the other half are negatively 
worded. Example items for the STAI-State are “I feel safe” and “I’m confused”.  The STAI 
has shown to be a valid and reliable measure, with Cronbach’s alpha ranging from 0.87 to 
0.92 (Habibovic et al., 2011).        
 The Type D Scale-14 (Denollet, 2005) assesses type D personality and consists of two 
7-item subscales, one of which measures negative affectivity and the other social inhibition. 
The items were rated on a 5-point rating scale (0 = false, 1 = rather false, 2 = neutral, 3 = 
rather true, and 4 = true). The DS-14 was completed only at the first measurement occasion. 
Following previous studies (Pedersen et al., 2004) patients are defined as type-D when 
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scoring ≥ 10 on both subscales (NA≥10 and SI≥10) . The DS14 has good internal consistency 
with Cronbach's alpha=0.88/0.86 for the negative affectivity and the social inhibition subscale 
respectively (Schiffer, Pedersen, Broers, Widdershoven & Denollet, 2008). 
Statistical analyses 
      To investigate if ICD patients with a type D personality would experience more anxiety 
then ICD patients without a type D personality and if gender moderates this effect we used 
ANOVA analyses. The independent variables were type D vs. non- type D (Type D = 1, non- 
type D =0) and gender. The dependent variable was state anxiety. We used state anxiety 
measured at the third measurement occasion, which means three months after ICD 
implementation. We used this measurement occasion because at this point we had the biggest 
amount of data collected. We looked at the interaction effects between gender and type D 
personality on anxiety. An α level of  .05 was used for the analyses. We also did separate 
ANOVA analyses to see if SI and NA were both individual predictors of experiencing state 
anxiety. SI and NA were used as continue variables. All statistical analyses were performed 
using SPSS for windows. 
Results 
Descriptive statistics  
At the baseline measurement, the sample included 434 ICD patients but due to missing 
values in our data we had to exclude 78 patients (58 men and 20 women). Ten of them were 
excluded because they did not complete the DS-14 questionnaire and 59 patients were 
excluded for not completing the STAI-state questionnaire. Nine patients were excluded for 
not completing both questionnaires. As stated before we used the third measurement occasion 
for the STAI-state, three months after ICD implantation. The reason for the drop-out probably 
is a lack of motivation because this was the third time patients had to fill in the questionnaires.  
Differences in gender and mean age between the excluded patients and the final sample are 
presented in Table 1.          
  Mean age and the percentage of men and women in the excluded sample and the final 
sample do not differ very much. We used an independent sample t-test to look further into 
possible significant differences in age and an chi-square test for gender differences between 
the included and excluded sample. Independent sample t-test showed no significant 
differences in age between the two groups: t(432) = -,85, p = 0.60. The chi-square test did not 
show any significant differences in gender between the two groups:  χ2(1) = 1.00; p = .32. 
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 We can conclude that, at least in terms of age and gender, the final sample for analyses 
(n = 356) is representative for the whole sample (n = 434). Patient characteristics and mean 
scores based on the final sample on the DS-14 and the STAI-state are presented in Table 2.  
Correlations between variables are presented in Table 3 with gender being men = 0 and 
female = 1. Cronbach’s α for the negative affect subscale was 0.75 and for social inhibition 
subscale 0.75. Cronbach’s α for the STAI-state was 0.91. These alpha’s show a good 
reliability and are consistent with what we found in previous research (Habibovic et al., 2011,  
Schiffer et al., 2008). 
 
 
                          Table 2.  Patient Characteristics and Mean Scores Questionnaires 
    Men ( n = 283 )   Women ( n = 73 )     
    n (%) Mean (SD) n (%) Mean (SD) 
                
Age     57 (14)     54 (14)   
Education               
University   35 (12)     6 (8)     
Professional or     
vocational education   88 (31)     17 (24)     
Highschool 78 (28)     26 (36)     
Elementary school or    
lower   59 (21)     16 (22)     
Unknown   18 (6)     4 (6)     
DS-14     19 (9)     17 (8)   
Type D   76 (27)     13 (18)     
Non Type D   207(73)     60 (82)     
State Anxiety     35 (10)     35 (11)   
 
  
                      
Table 1. Differences Excluded Patients and Final sample      
    Men    Women       
    n (%) Mean age (SD) n (%) Mean age (SD)     
                    
Excluded   58 (74) 60 (14)   20 (26) 52 (14)       
                    
Final sample   283 (79) 58 (14)   73 (20) 54 (14)       
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Assumptions 
To see if the data would fit an ANOVA analyses we looked at the six assumptions 
which are required. As a dependent variable we used state anxiety, this is a continuous 
variable. This is the first assumption.        
 The second assumption says that the independent variable should consist of 2 groups. 
The independent variable consists of two categorical independent groups: patients with a type 
D personality and patients without a type D personality. Participants could only be in one 
group, this is the third assumption.         
 The fourth assumption says there should be no bad outliers. We analysed this and the 
results are shown in Table 4. The mean score and the trimmed mean score did not differ very 
much. We can conclude that there are no bad outliers.  
The fifth assumptions is that the dependent variable (state anxiety) is normally 
distributed. We tested this in SPSS with skewness and kurtosis. We found that the state 
anxiety scale had a normal distribution (skewness = 0.97, kurtosis = 0.51).   
 The sixth assumption tells us there has to be homogeneity of variances. We tested this 
using Levene’s statistics. Analyses showed us that Levene’s statistic was significant , p = .01. 
This means that equal variance was not assumed and the sixth assumption was violated. 
However, we had  a very large sample size. This means that even the smallest difference wil 
cause a significant p-value.  This might be the reason why the Levene’s test was significant.  
Because of this we did an ANOVA but an independent t-test as well.  
 
 
 
 
Table.3 Correlations  
  
      
  Gender 
DS-
14 SI NA 
State 
anxiety 
Gender 1 -.08 
-
.14 -.01 -.01 
DS-14 -.08 1 .61 .64 .38 
SI -.14 .61 1 .36 .25 
NA -.01 .64 .36 1 .50 
State anxiety -.01 .38 .25 .50 1 
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                       Table 4. Descriptives 
 Statistic Std. Error 
StateAnxiety 
Mean 35.4 .55 
95% Confidence Interval for Mean 
Lower Bound 34.4 
 
Upper Bound 36.5 
 
5% Trimmed Mean 34.8 
 
Median 33.0 
 
Variance 107.2 
 
Std. Deviation 10.4 
 
Minimum 22.0 
 
Maximum 73.0 
 
Range 51.0 
 
Interquartile Range 15.0 
 
Skewness .97 .13 
Kurtosis .51 .26 
 
Type D and State anxiety          
As stated above, to test our hypothesis concerning the effect of type D personality on 
state anxiety we used ANOVA analyses. As the independent variable we used the DS-14 and 
for the dependent variable we used state anxiety. Patients classified with a type D personality 
had an average score of 42,3 (SD= 11.1) on the state anxiety scale whereas non-type  D 
patients had an average score of 33,2 (SD= 9.0). Tests of between-subjects effects show a 
significant main effect of type D personality on state anxiety F(1,355) = 40.28 , p < .001. For 
this model R² = 0.15, this is a small effect. ICD patients with a type D personality experienced 
significantly more anxiety than patients without a type D personality three months after ICD 
implantation.  Because of the possible violation of the sixth assumption, we will also do an 
independent samples t-test with type D and non-type D as a grouping variable. Results show a 
significant effect; t(354) = -7.7, p = .01. This shows us the two groups do significantly differ 
on experiencing anxiety.          
 To test whether both the SI subscale and the NA subscale of the DS-14 were 
predictors of anxiety we used regression analyses for both subscales. If we put all variables in 
one model, the NA subscale was shown to be a significant unique predictor of state anxiety on 
its own F(24,354) = 6,06, p < 0.001. The SI subscale however was shown to be a marginally 
significant predictor of state anxiety F(25,354) = 1.52, p = 0.07. The interaction between the 
SI and NA subscale was also a significant predictor of state anxiety F(182,354) = 1.35, p = 
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0.04,  for this model R ² = 0.80, this is a large effect. If we used separate models for NA and 
SI they were both individually significant predictors of anxiety. (NA) F(24,355) = 6,33, p = 
0.001, for this model R ² = 0.32, this is a medium effect,  (SI) F(25,356) = 2.19, p < 0.001, for 
this model R ² = 0.14, this is a small effect.   
Type D, State anxiety and gender        
 We also tested whether gender moderates the effect of type D personality on 
experiencing anxiety. We used ANOVA analyses with state anxiety as the dependent variable 
and the DS14 and gender as independent variables. We looked at the interaction effect 
between the DS14 and gender on state anxiety. Mean scores and standard deviations for both 
groups and gender are presented in Table 5. Analyses showed no significant interaction effect 
F(1,355) = .96, p = 0.33, for this model R² = 0.15, this is a small effect. Gender had no 
significant effect on anxiety F(1,355) = 0.82, p = .37. Mean scores on the state anxiety scale 
are presented in Figure 1. This figure shows that female type D patients have a higher average 
score on the state anxiety scale than male type D patients. This difference however is not 
significant. It also shows the significant relation between type D personality and state anxiety. 
Patients with a type D personality have significantly higher mean state anxiety scores.  
 
 
  
                   
Table 5.  Mean scores on anxiety scale for non-type D and type D patients     
    Men (n = 283)   Women (n = 73)       
    Type D (76)(SD) Non-typeD (207) Type D (13) Non-type D (60)     
                    
Mean anxiety 
score   41.8 33.2   44.8 33.1       
 
                  
St. Deviation   11.3 8.9   9.5 9.7   
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Figure 1. Mean scores on the state anxiety scale for type-D and non-type D men and women 
 
Discussion 
In this study we wanted to look further into the effect of personality on experiencing anxiety 
in a sample of heart patients. It was important to look further into factors, such as personality,  
that may increase the amount of anxiety ICD patients experience. This was important because 
anxiety is associated with impaired health status, it almost doubles the risk of reinfarction 
over 5 years and it triples the risk of all-cause mortality following heart disease (Januzzi et al., 
2000). Spindler et al., (2007) found that type D personality was associated with emotional 
difficulties such as anxiety and it plays a role in the amount of anxiety someone might 
experience. They also found that type D personality predicts chronic anxiety after coronary 
intervention. Pedersen et al., (2004) found that patients with a type D personality were more 
likely to suffer from symptoms of anxiety than their non- type D counterparts.  
 The first aim of this study was to replicate previous research done by Pedersen et al., 
2004.  In our study we used data of 356 ICD patients of which 89 were classified as having a 
type D personality (25%) and 267 were classified as not having a type D personality (75%). 
These percentages are a bit different than the percentages from the Pedersen (2004) study 
(65,2% type D vs. 34,8% non-type D) due to our different sample of cardiac patients (a lot 
more men than women).         
 Our hypothesis was that ICD patients with a type D personality would experience 
more anxiety than ICD patients without a type D personality. Analyses showed that having a 
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type D personality was a significant predictor of experiencing state anxiety. ICD patients with 
a type D personality do in fact experience more anxiety than patients without a type D 
personality.           
 The second aim of this study was to see if gender moderates the effect of type D 
personality on patients’ anxiety. One study made us think this could be a possibility; the 
Williams study (2009). Williams et al., (2009)  investigated the relationship between type D 
personality and cardiovascular reactivity to experimentally induced stress and they tested the 
influence of type D on subjective feelings of stress on 84 healthy young adults (50% males). 
They found that type D males exhibited significantly higher cardiac output during the stressor 
phase compared to non-type D males. There was no such relationship between type D 
personality and cardiac output in females. The present study however found no significant 
results for the interaction between gender and type D personality on state anxiety. Gender 
does not moderate the effect of type D personality on patients’ anxiety.    
 We found no significant effect of gender on state anxiety, suggesting that there are no 
gender differences in state anxiety. Controlling for type D personality, men and women with a 
type D personality experience on average the same amount of anxiety after ICD implantation. 
Moser et al (2003) investigated whether there are gender differences in anxiety in a diverse 
international sample of heart patients. They found that, across a variety of cultures, women 
have higher anxiety than men after coronary heart disease. Our findings differ from this 
research and from the research done by Williams, O’Carroll and O’Connor (2009). This might 
be due to the fact that we had a sample consisting of almost four times the amount of men as 
women, our study included only 73 women. We also looked into whether both SI and NA 
subscales of the DS-14 were predictors of anxiety. We found that NA was a significant 
predictor on its own, but SI only showed to be marginally significant, the interaction NA x SI 
was also significant. If we used separate models for NA and SI they were both individually 
significant predictors of anxiety. This shows us that the significance of SI is caused by its 
relation with NA.  Howard and Hughes (2012) found that NA and SI (but not NA × SI) 
significantly predicted anxiety,  F(2,131) = 50.03, p < .001, adjusted R ²  = .42. NA alone 
predicted 40% of the variance, with the addition of SI explaining a further 2% of the variance. 
Our model had an adjusted R ² of 0.42, the same as the Howard and Hughes study. Other 
findings, such as the interaction NA x SI not being significant, differ from what we found in 
our research. A reason for this difference could be the use of a different type of questionnaire. 
In the study by Howard and Hughes they used the DS-16. In the present study we used the 
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DS-14, a shorter version of the DS-16. Outcomes can be different due to this contrast. 
 Our study had a few limitations. The first limitation is the use of self-report 
questionnaires. We used the DS-14 and the STAI-state questionnaires, both based on self-
report at each measurement occasion. Patients may have exaggerated or reduced their anxiety 
levels. Although there are many problems with using self-report questionnaires they will 
continue to be a popular methodology in behavioral science because of their utility. Self-
report measures are therefore a necessary tool for behavioral research.    
 The second limitation is the fact that we can not be sure of the causality. We do not 
know if the anxiety is caused by the type D personality or if there are other factors 
contributing to this effect, we only included gender as a control variable.    
 Another limitation is the fact that we had a sample consisting of almost four times the 
amount of men as women. We did not find a significant effect of gender on anxiety, this 
might be due to this limitation. Future research should focus on the effect of gender with a 
study sample consisting with a more equal amount of men and women.    
 The final limitation is that we did not control for unhealthy behavior or mayor life 
events during this study. We used 5 measurement occasions during our research. A lot of 
factors may have contributed to an increase or decrease of anxiety. We could not control for 
these factors.           
 In our study we only looked at state anxiety. Future research should also look further 
into the relation between type D personality and trait anxiety because trait anxiety is not 
specific for situations, it is a more general level of anxiety. This may result in different 
findings. Also, Anxiety treatments could be more and differently focused on patients with a 
type D personality. In this way anxiety could be reduced in a more effective way and further 
health problems might be reduced.         
 A persons personality is an upcoming factor in studies for anxiety, depression, quality 
of life and heart disease. We should look further into constructs of personality to see how 
these traits contribute to the effect of personality on heart disease. If we can learn more from 
these studies there could be special  prevention programs for people with a certain type of 
personality to prevent heart disease and anxiety. Also more research is needed to examine the 
cross-cultural validity of personality.  
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